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(54) MAGNETIC MEMORY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
memory device which is reduced in power consumption at 
writing. 

SOLUTION: This magnetic memory includes first and 
second wirings 14, 15 crossing each other and separated 
from each other; a magnetoresistive effect film 13 
positioned in a region where the first and second 
wirings 14, 15 cross each other and having a magnetized 
fixed layer 21, a magnetic recording layer 23, and a 
nonmagnetic layer 22 interposed between the magnetized 
fixed layer 21 and the magnetic recording layer 23; and 
a first magnetic film 18 that includes at least one of a 
highly saturated magnetized soft magnetic materials 
which contains cobalt and a metal-nonmetal nanogranular 
film and has at least a bottom part counterposed to the 
reverse surface of a surface opposite to the 
magnetoresistance effect film 13 of the first wiring 15 
and a pair of sidewall parts which counterpose both side 
surfaces of the first wiring 15 in this region. 
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1 

[»**i] mtt&mLRiMmi,tcmi&vm2 
mam i Rvm 2 oi»*««st*«-r ctt« 

L% WblSBflK 88£iS3BJB, &VtnBBtftlBWI2:m 

m.ftmmim$am i 2 a>EMa>**i«*u:ft&m 

l9ffiJ8#©*lS*ltf8a^l©*lRii:iiia^2©*|qii:© 

-tt&m-*-; ^7=jL7)K©v>-rnii>-ofe^ja-p^ 

< i: 6 HuE««rtt?fuI3* 1 ©EjS©ii5§38l£a£in$; 

&©M<iBi:eH^*i*tl6rt--5 l*r©0J|ggB£BJ&Lfe 
SB 1 ©&#J8ti: ftHfif-T-5 £ i: £ttfltfc?«££lg3tt» 
Bo 20 
[it** 2] fflSfc£MU&oB|SLfc*«i;&t5fg2 
©ESli^ 

warn i Mi 2 ©BMa^ffisfc^n-r s«a«t:(fte 

U *16>ftfliB*M« $&2©&fb@BB, BGBIA 

tf$g2©&fbHBBiafc:fr:£i-s&&fa»s, msami 
#EHm mmmm2<ommmm£mtm.^smm 
m&wmm 1 &vm 2 ©Ei&©-eft*;fifc*as«itft8& 

^-Ci:K«t»3^U.S^|?-©^fSiSI6l©*lRlJ;H«il3il 30 
©2f|SJi:«j&*fa©Sg 2 ©#ftfc©^T-g{b3**:*§-& 
t^©^b©^rsisste$^ mii3»isv^2©^b 
H5f »Bi&ffi»#©;frlRl*mffBlg l ©#lRli:iiui3tft 2 © 

* < t *Hui3««WT-Bfii3i 1 ©E«£©ra&Mffi*T^ 
^fc©#ffiB©*iBfc^*-S£tf»Iftte* 1 ©S3 

»©w«sifc*ii**i«fii-i-*i>*©iiia»*«j«bfc 40 

SB 1 ©jtl«Eig|i:ft*tI1-3 d h£tt*2:-r«KftlBtt£ 

B. 

[IS** 3] il(If3$Sl©©^©l#©WaSS©**l 

^nttmiiBi i &vm 2 <Dim&m®o*>mmm 1 ©a 
** 2 jcf3«©Bme«gB. 

[IS** 4 ] Co jc* ft *TT 5 XBftHKfc V7M 

-ottifrR-o'ptt < t bmumt&m-mmm 2 ©eh© 

Hui3^JSl^*iKi:©*tlRl®©^Hi:^|pI-f-^iga5S 50 
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I5mii3i 2 ©H«0R«fflfc**v«iS*l3*-* 1 *f©« 
gg|5ft^J5£ L£f8 2 ©&&BI& $ c jwir * ztz® 
afc-fSB** 1 75MSI** 3 ©O-f 1 *£§3fS© 
ttiUaWRB. 

[if** 5] miS3&fif3»JgttHttg3SfS 1 ©8*ttl&©fu 

13 1 tt(»mm®mK&s.ntzmm(DftM\ztiLW\sX^z 

£fi^©B£UBft£B. 

[«?**6] mmm 1 <DM&m<Dmmm 1 ©E^©g 

^[Rltt&ofeft^tt, Hiii3^^®tn^*M©ifa3^ 1 
©IE^l©fi**|qlH?6ofc^©i. 2{gy±T?&-5£ 
£ ft ttfll i: f S H** 1 MSI^ 5 ©V vTtvfr 1 *ic 
l3«©^^l31S^fi. 

[»** 7 i nfflBSs i ammmmmummib v ? 

^iS«ss*satt#«ft^« u hubus i svsg 2 ©gam 
am* zyv^y, 2tzf-ftii&®6&fr&&sa?J:!> 
m&txz im&-g%-rzi>>m^&im&m£mmim<b 
hm&$tMm£*ffi%tz&m®m-v&zz£it<tm 

£-fZ>m&m 1 7}MSt**6©V^ft#- l*CS3tt©& 
ftfBB&B. 

[B**8] buI3^ 1 ©E&ffiKtt, Co-Fe^ 
JR* Co-Fe-Ni^JK, Co- (Zr, Hf, N 
b, Ta, Ti)i, *Jl&<D7 >j E/l'7 rXB* 

& < a* i a©^Mftii^fcc £ *%;&£-* zm$m 1 

73MiS** 6 (D^rtiif 1 8£8Btt0lft&ffittgB. 
[IS** 9 ] MBMittJItttnttt h >*;i/JB-Cfe 5 
dfc Ztm£-r Si*** 1 75SiS** 8 ©^-rtiiP 1 « 
{c|3©©^^f3tt^B. 

[«** i o ] «e«tsiiaitaEB#iattt-%mRftK 
«-fe>^««aswPB?ft*&c*«fr*cfcft*«i: 

f Sit** 1 75MS?** 9 ©V^•r#^* i 1 *^§3tt©^ 
SBtSiSBo 

[^B^fflpaa^ijiB^] 

[0 0 0 1] 

•rs. 

[0 002] 

[«£*©ft'#] ®l4^ftfflV^fcaM«t^^^*?l±^ m 

s$^i6ia^**^ftx m^mmmm msssmi 
tt££Lxmmi-z>z£t>mm$tix^z>. 
mmmmm<Dft>x-b, %m&h>*.)i>m&zm^tzm 

BIBtt&Btt* Tlfl6fS©l3f»^oItlT-fef), 10ns 

e c*^©«§a^SRtm»mbB#F^ io"iis 

[0 0 0 3] ^©«td'fe^ttb>*^^ffl^feM 
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gT-fc 5. fi^s b 2 0 Xtt± 

5 &&M§aiftgB©*SI^©»!fttt&*it5* oT ^ 5. 
[00 04] &8&tf;Ji±KJP£ 0 . 7 nm~ 

2. Onm©?$^AlJg£fi&|&b;fcgU *©mH&&ffl 
^D-Sc«*fctt^^tmit--i:lc:«to-rA 1, 0, 
*>5>&s b TJifcjfcfSu -e©±fc5£&l£Jl 
£ £ £ fcjSUW-* Ci t£ «fc DjK*»ti«9MH£ b 

2 0%W±©?8^fi!ft£(b*#f#£ftTVN3 (J. 
Appl.Phys. 79, 4724 (1 9 9 6)). 

h Lfrmmbmmzti-C^Z (<®m¥ 1 0-4 2 2 7^ 
[00 05] ±j£©<fc-5 Cv 1 ft b >*/l4(Mrt 

2 o %u±<om.im&i%.fc&ifim e.n5<tac^ 

fc. UiPb^tf&x 3£83tf4 1 ft b >*;HgHr&fflv>fc& 
&Satt£fiBU F e R AMS>y 7 vis 3. **Vm<Z>m& 20 

[0006] ±ta&gsK*f u ft&6ai&©jiBfc:Sij3fi& 

& 5 i&W- fc@i4MfaiiigEfi#3tfii$ 
tvt^S (^H^ffF^ 5 , 6 5 9, 4 9 9^ ^BttW 
Sg5, 9 5 6, 2 6 7^, KB4MFJ8 5, 9 4 0, 3 1 
9* SVBESfttfriBEWOOO/l 0 1 7 2) . Zti 

[0 0 0 7] bA»bfc#S,, *S£ff*!{l5, 6 5 9, 4 
9 9^*SRI^-r5^l2fitSB'r-{± % &la«;4n$J*M© 

*Bttft&5, 9 5 6, 2 6 7.-9XW*H 

&mm 5 , 9 4 0,3 1 9 ^*sgg^-r a^taft^BT- 

©«fc? iz 1 «©^b@»SSCfi£^.IBSiS*^«$-B-t 40 
fc5#|j£&i*fflbfciI-6\ »&S3SUgfc»2fc*Jfc:fiH§& 

wjp-r*c:fcttHifea&*. mimtttimvio 
00/1017 2^n^s«tfti3itiSB^ atsuaft 

*©ssji i »*Mi»T sure » a . 

[ 0 0 0 8 ] ±J6b&3Httt 1 ft b >**«*R: 

ao*., Rft^c^s^fcaattt^s^b&aiftttb 

>*MM^MM£2fth>*/i4K« GttRR) 
<OftiMa*Eftfls*3W6*iT*!) (Phys.Rev. 50 
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B 5 6 (10) , R5 7 47 (1 9 9 7) . , 
»£6tt2 3, 4-2, (1 9 9 9), Appl. Ph 
ys. Lett. 73 (19), 2829 (199 
8) ) , b*>fc, 8HK«2ftb>*;i/»6fcJ:4i:, « 
a©to*»Efit€:f#2. fc©K:a^fatt^BtEP»0l- S« 
EflS^Ji5«)S d fcfc J: t) ««tftfittftfti*®Ma> 
* ntl f 5 d OTTfrc ft S, . 
[0 0 0 9] bfrbfctfk, Bflt1£2fthViM4ft&« 
3Mtttlftb>*A-i8^ft«03fe»^i: 

S. »Ktt2ftb>*;i/8te*fflv*fc«^ ftft 
f3»Jltt 1 *f© b >*)W\ >J TJWKF 1 *f©8tfbHSJI 

•c**i**it«**n*fe«», ±K*a»«F#pij*-r** 
*££«/s bfc t b-c*, fis^iasuucaatftif^s&^TO 

«:fc#ffi»T:fctv^v^lSfi&*rbTV>3. 
[0 0 10] 

[0 0 11] 

[ISS&«?^?»fe46©*e] ±Ki»SS»*1-Sfc» 

tas{c:^iibfio{srabfc^isv^2 
©ami:, H5ia^ 1 Rvm 2 ©aa^ffis^^mt-s^ 
*rtcttftu, mmm®. m^amm. &vm$m& 

^ mffi&mmm&mmm 1 avi 2 ©EJ^©*n^ 
ncft-SMtft***- dfcfc'i »>^baftif©*iRi*?6 1 
©»|6ii:H5ia^ 1 ©^(5ii:tti3»*|ql©^ 2 ©*|pii:©ra 

t^flis#fc»-&t:-f©fiaifli©*rasste$^ Buta^ 

<b@«®ttHfiiaa#©^|qI*mi§a» 1 ©^f^i:H5f3^2 
©#l&fc©WT-&fb$-fr&»^C*©ft*b©:*iRl&£SC 

7M©^-rn^-o$:^Ji.o'J>^ < i:femifa^rtt* 

1 M®flifi9«^Ab&ft 1 ©«H4Bti:£JH! 
&MtftMMt«Eftt aW1-ft. 

[0012] ^wtis fflSfcSEftbaoftnu 
&»iarF«2eDK«i:s Hugafg 1 svs 2 ©fian*s*a 

EC2fl&*3ft*rtfcffiftU ^l©^(bB§»> ^2 

©^b@»e> i3B3fti&ifft2(DttftiHftjintc^aE 
m t<Dm^tEt^m 1 ommii> siFtiiia^ 2 ©?^ 

flillftJi i: WB»»KIMI fccMC^ffi^-Sft 2 ®^ft 
ftS&flx., ftlBBtSUBIMittfaiBft 1 fiV^ 2 ©ffiigl 

®*n-encfta«***t-c: t «t t) * bsss^©^ 

iSJ&fg 1 ©^|Sli:Huia® 1 ©*rafcB3B*S©»2<D* 
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^c*©m*b©#iR]£fifi&£«&*£B£^m&*iSi 

o'i>fc < t * B?l3^rt-C- b313^ 1 ©E*il©iiui3«m« 

©iB^©M«!i®i:^tv^n^(pi-rs i M©«!)sgp^j^ 
[ooi3] j&t:, *^{±, fflst^bfiofgra 

bfeSgl&U^cDgBiSfti;, H«S3^1S^2©BBiSS3bs 
fflSfc^H-rslR^rttifigb, Sg 1 ©fi£Yb@«S, « 
2 ©«*<b@*Jiv hu!3^ 1 S^f 2 ©«£{b@«JgRS£:fr 

s-r sss^iBtsjg, h583^ i <DM<b®mm t mam^m 
mmmmt.m%msm®mt<Dm^frit.-*2>m 2 ©# 

&ttS£{S;l> mfl3^f3^MttHfif3^ 1 RVm 2 ©S3 

#|Sl£t& 1 ©*|Sli:lus3^ 1 ©^l3i:B:^|Sj©» 2 © 
^|qli:©HT-^b^-&fe«^lc*©^b©*lqI^Hte^ 
■ti\ Wmm 1 SVi 2 ©m@»ilttiiu§3&#©2f |Sj£ 

mmm i <D%fatmmm2<Diifab<Dm-i:mb2-&&m 
'j>fc < tbwmm&ft-cmmm 1 ©^©buSbm^, 

eg bfcts 1 ©MBit *mm u buI3 i M©#jsaj©^e 
ti*ti&mmm 1 s^gs 2 ©#&£«© 5 * Hui3Sg 1 © 30 

J&teBI* <fc t> Stv* © bT n 3 c i: £#mi: t % 

[0 0 14] AD^tT, #$8fP§fcfc> *B5K£llbfio(g|H 
bfcfg 1 X Vtg 2 ©&& ^ HulBSg 1 axm 2 ©E^l*s 

fflsc^i-s^rtfctemb, s& 1 ©&fbH«^ m 

2 ©J&fb@SJI, mifBSg 1 RV% 2 ©&fb@j&»lfflK*- 
«fS^f3^)ix Hui3^1©ma*Jii:HfiS3^i3 

mmtvmwitirzm 1 ©#&&«, stFgui3^ 2© 
assets*. mmm%mmmmtiimiRv ( m2<Dm 40 

iS©^^ti{c«a*g5*mf c i: <t 5 £ b z>Mft © 
#f6l£SS 1 ©#|ql2:iiyf3f& 1 ©#|S|i:ttj&£[Rl©!fl 2© 
^Ir) i: <D®X-£<btf *V>Mib(D?>fa ZB&Z 

mam 1 2 ©afbs#sttHui3^©^iRi* 

'piZ < t mmmmP)X-mffi% l ©BB3iii©Bui3E&M 

t&tmmm t ©*f mmomm tn®tz m®Rvmzm 
1 <Dm&<DmMm£*n*tittftt % 1 *f©#ies5&B 

j£bfcSf£l©MSi:£llfiIU miS3^l3^JiH:H«il3 50 
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i ©?KttM©Huf3 1 ttvwmmsiz&w b-c v> s c t 

[0 0 15] *$8flJfc:fc<,>-C fgl©8JI4ilBu 

ftggfciU b < ttlfflKi^Mffi h >*)vm (.b 

©T-fcStfs h >*;WgT*fctkVv5rfIGMR 

(B^^ffiJn;) «J*iBi£*-r3fc©fcSirr.5 0 
[0 0 16] ^Wfc&^T^ ^b*fSF^@^*tl*:SS 

temmmm&m&mmztitzmm*m-$-z>%m& \- > 
*;Hg^£8t5£-rsti£\ ^-©5^®Ettb>^;^^{±i 

fiW±©^tt h >^^g?^^* bt c>S t^ci*-r 
5o Sfc^ |BI«t:^ fiSfb*iRi*sa«$ti&^ l ©SSfbSI 

mm, sg i ©#«££ b >*;t>«, ^b*(qj*steiitfe«: 

m^,i3^Ji, afb^(ai*sB^$^fc^2©aftll*®v 

Rvm 2 aim®, b >*)vm&m&mmztitz®m&% 

>*)\>m&& 2 mfei±©^<4 b btv> 

[0017] *&w\z&^*z, m^MimmmifimiR 
v%2<D4m®.mttm\,x^z,m'&, ztizim&iga 

bt> ^ 1 ©^Ki:^l3»Mi:<£a^ 
e?)^^SCfc*ST-§S. WT©« 

1 ©SS^Jl^fiE-r S±f3 1 *f©«gP©*f|nlSF^©K 

i£<bSo^i©^ba»Jg©*g^<fc?)»<b^ ^l 

©^fisi4ji©^®*±i3 1 ttommmzMfovxmfr® 
tiffista. c©»^-> ^i©^ttji©-ene»saj 
mt±m itt(Dwm®£&*ti?tiimz-tt2>i:. m 1 
©i^ttii^^- isXM&m£m%MmM£ifi&fm&& 
matiztztb. mi<DWMx:nm*m-tz£iz£^xft 
&.vR-?m i <DM&m<D**mzmmm%Mmm£® 
^wtSiiiostis. b&*soT, m i (owmizm-rmm 
mw&bo>te^m&x-&^xbmm(Dmg&fr#»i&£ 

[0 0 18] *!6B^fci3V>Tx a^ffitnS!!*^ 

^l^tf^2©|^j±Jg^WbTV^J©^ WLfcEWT 

©^it^ffi-rsci:ft>x ^^!KiK*BfigbTv^s^s 
^i:^^i3^s i: zmtm Kmn-rz z\ t &x & a. 
-r&fr-*b> ^ i ©8Hb@#«, ^ i ©#att®^ Atnt 
fLmm<Dfe*i. *)&< bT. ^ i (Dmsmmzfo-tz 
±13 1 *f©ffisegB©*f iri® mvm&vxT t ? 5 . c © s 
^ne>ffl!isgi5raicBs^i3»s*teB^-&tiK, 

iS^^I3^«i:^^9<J«c^1-5^i:AST-§5o b 
fc^oT, ^lfflgE^Sft1-««tgAi«t»3'>)5;v^-^f 
&oT^&©#g&*#RTf£i:5S:!)> t««©#ga* 
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[0019] *SSW{C4oV>t> SIS 1 WiOi 1 ©& 
l^Ofi**|fiIC?&o fcSS tt, ^«5t^*JKOlB 1 © 

#*?£b<, 1. 5m&±X-$>ZZtifi£*)ifr£\,^c 
HttC, »2<z>«H£R®!B2®B!Ml®fi^lq|C: 
fc JUF It, fl&M&f10ft£K<Z>S 2 ®Sft®S¥£ft 

[0 0 2 0] ^isv^2©gamii, si, 

KB, CuJli:CoFeNijft©»®8?ii©«fc5fc, 

#b&® £ M&mflMb v 7 Hs&eamjg i: *mtt*m 
zttnxmf8.2tiM.~2m i Mi 2 ©msr*^ w h 

^mMhtzm^mu^x^mm^mi,tzig)^x-%. 20 

ffif[-r-53i:H:&v^. bfc#oT, E®i:& 

[0 0 2 1] miRtfm2<DM&m&. Co-Fe^fe 
|R, Co-Fe-Ni-^fK, Co- (Zr, Hf, N 
b, Ta, Ti)I, (C o , F e , N i ) - (S i , 
B) - (P, Al, Mo, Nb, Mn) mzZOT^fr 
7TXttmm, M (Fe, Co) - (B, Si, H 
f, Zr, Sm, Ta, Al) - (F, O, N) 

#5. «*i&Bttittt. ±ta©d*, cotc^* 

t^Tf SFSfiSBHKYb V 7 hSftM***^ (F e , Co) 
- (B, Si, Hf, Zr, Sm, Ta, Al) - 
(F, 0, N) ^^I-^«t^y7-a7l 

[0022] atfcewff&u&tftBfMtt* -eti^ft, 

Fe, Co, Ni, *:h,e>©^&, MNiMnSb^ 
P t M n S b -p C o , M n G e £ if © ; \ - 7 * * /Hj5 * 

5kG«i;!)fc;*:§0£i:*W£bir>. i/N£ttb> 40 
*;PJl©#3|sf}Ctt, A 1,0,, A IN, MgO, SiO 
OaO, L a A 1 0» > MgF„ RXJ C a F, ££f£ 

[0023] ^wtc^v^T, &2<Dm&<omm£*>m 

1 ©gEHOJifflfca&t* fc© hPl^cD^M&iStf Z>zt 

mizvxtt<. wM.±frvzt>tz^xjm*z&?izm-y 

3££:#$?*bW 

[0 0 2 4] *»HC#^T, ttttJK&tttt&Bft<Z>ft 
*£lRlfcgififc»T®©^micHU tM£Mt<z>nnfB£ft 50 
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©gS&l.fcU *ftfcSitt&#|qI©g$&l,fcb;fc 
i§^r, 7*^* Mfcl./l.ttl «fc>)*§0 

^Mtl./l.tt, 2 «fc 5 «t&>.h£v>;Li: 

b^o 

[0 025] *^WO^^B3tS^Btt, c®ttftlBttSi 
aW-fe VXtttt&ffifftf - 5 -fe > *«afflOTJ*F* £ £ tc: 

[002 6] 

B6««DS9K«WBJM W"r\ #SBijBfcr3V>-t0i8£#II 

-rs. 01 (a) &*mi<Dmi<DmfflmK.nzm% 
gBttSB^ewswK^WiSia^fes. 01 (b) as 

1 (a) lC^-rfitSUBflUIS<DA-AtiK:»-9&ff^R 

hht*!>, 01 (c) ttHi (b) c*-r*a*ifcfe 

bTiB^fcBIHBre**. 01 (d) tt, 01 

(a) K^^K«gB©-as&«U6ttfcmt**m0 

[0 0 2 7] 01 (a) ~ (d) C^-riUUBitSSB 1 
Ott, MR AM (Magnet i cEandom Ac 
cess Memory) t^ot, 01 (a) ICm't 

i^t. B&BBBsfrpi itMsuammvi icsi-r-fe 

X* 1 2 k-C^fc*«**iTV>*. 
[0 0 2 8] S&Jafat&fSt? 1 1 Bu ttttg 2 * b >*;w 
B61 3£*bTV^. 9MH£2Bh>*n4ft^l 3 

«^«Bsni4, i siacxnaHcffigbT* 

«8#itTOS. BSS14, 1 scjSHttt, -^n 
ttOBtl 7, 1 8#l8!tt&*lT^S. *n 

mx-mfcZtiX^Z. ttzs #Jffi*«U 9MIM6IHR 
b, 2 0 &mi*m b, 2 6 feMtttb 

[0 0 2 9] 9nW£2Sh>^/l4ft^l 3li, EMI 6 
ffl9A>&, Wblf|2 Is h>*W)7m2 2, ^ 

ta^Jf 2 3, h >^;wt i;ri24, Su^fbS»e 2 

5^JIR*«abfe^3tSWbTC>.5o iMbB*«2 5<D 

iMbH*j|2 i, b>*;wt'j7Jf 2 2, m^ia 

&J12 3, SVh>*;Wt«JTJi2 4©g«J:?)%)»<, 
r >*;W^J Til 2 4©E^ 1 5 fc^TffefeCttBt 1 

PUP b&ttttJR 1 8 ©i^^gPH:, h ?Jg 2 4 

©gttibfc±®C-€-*l*ftJgj3SbTV>3. ^ 
ffiK 1 8 i: h >^.;u^ »; rig 2 4 £ttttBft££fes*i 

5 , at*K 1 8 kmsxmm 2 3 h u 

T« 2 4 £tt bt^mWC^SntVN?,. 
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[0030] m&s& i 8 tffi%,mmm 2 3 tomx-mit, 

sbifi&mnc&mztix^zs. *©&», rana 
m 2 3 iznmM&*%mvittmz-&z z bwx t &w 
*titttu 01 (c) Kw-rmmzmmistzM^ m 

ttBS 1 8 kMHSSSmm 2 3 b t± b >*;W1 'J7I2 4© 
^fc^bT^StrtVASfc^ ^a§2«Jl 2 3 

ioo3i]*4b\ z<D&otemmi££zb. mmmti 
zmi/5mm&T : ££-i:mm?imx-&zzbifimm2 10 

[0 0 3 2] Ell (a) ~ (d) 4#MbTSiWLfe«i 
jg©ftfo!)(c02 (a) , (b) lZm-tffi&*Mm*Z 
Zbt>X'%&„ 02 (a) , (b) fcfc, **i«u 01 

(a) ~ (d) \zmi-mme>£r*m*m*&ffjiz7fi-?mm 

0T-&5„ 

[0 0 3 3] 02 (a) KjfrlWtURllMmtl Ofcfc^ 

tv aYb@«)i 2 5 (©♦att^ttK i 8 ©wn« * 9 20 

< . 2 5 tHtt&K 1 8 <Dffi$mU?3 tffiB b 

[0 0 3 4] 02 (b) CmTOtSUBttSB 1 0fc*V> 
T«,'ttftiil*J|2 5<DHttiH£Rl 8©WP««fc 5 i> 
m^ifi, SS^I30S2 3tt®E<4Ml 8<DHftS8IIIIC:tt 
BbTV^S. C©«fc3fc#ISrc-<±, ^ieg«2 3cm 

©«siitc at&raMi 2 3 taatm 1 8 cdmas 
gBfac{igbTv>sfe© > 2-ocDie«-fe;i/©— 30 

;i/©«^f3SUS2 3t:#iLS»S*Jffia8*nS. bfe# 
^T, 0 2 (b) fcaVr«l£fi:J:3 2:« 
iiffffJMbffl&RSftScDfciDjU ^n^H^UO 

[ 0 0 3 5 ] H 1 ®&tt&&C:8V^T, ffl/m 17,1 
8 C«V»**«HP«flsV7 HKtt^CDfiSffiSS^B s it 
5kG.fcf3*.^#V>Ci:Asa=S bV\. ItttnttftjBsttS 
k G «fc 9 %*a?^»*. 

tShS. 40 
[0 0 3 6] *fc % EiHl 4cDMHt:|S:ftS®14Kl 7 

©B»i4<D«^»isici&-3&*$tt, raufittabxit 

1 3©gBiigl 4 OM^*(Rlt?&ofcS^ <fc 9 t>m^Zt 
[0 0 3 7] 03tt, WU&lBttJIlltl 3fflffii&l 4© 

jH^iacj&ofcftSL, 4 ©Macs 

©ifcL./L, i:, ttftlBtMI2 3<DffiKIC«lt«ttlHfi 
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«MttttttL,/L,*wU JmittttJHfeKH.fc3tbT 
[0 0 3 8] 03fcjjVf J:5fc:> ifcL./L, 

fc, itL,/Li*»*aaK*T*iDr*k«iHi«H. 
©±#tt«S*at-SMlSlt:feS. jK^IB«UB2 3K:«tt>» 
SWfcfl&S&BlAQ-t^fcBu JtL,/L,ttl. 2JU±T- 
**Cfc36*»*b< % 1. 5W±T-*i.Ci:tf«k»)« : * 

mmic, msmtmrnmi 3©e^i 5© 

SC^tfftK&ofe^L.CitLi/L.fcfcl . 2£1 
Ifi&SCWiK, 1. 5 £l±-?fe« 
#£bv>. c©*§£\ a^,f3SJi2 3Ci?)®*fl?j{ca 

[0 0 3 9] ttttKl 8£h>*W)7M2 41:im 

<fc 9 x ttttJK 1 8 fcOABMI 2 3 £0ft»8fcttM# 
a^?tlS©T*fen«v ^ffiK 18th >*;Wt»J 
2 4ki±g&&bTVV&<T*>«kV\, *<D£$fett*m& 
88Sfcfc, Iff, mteBS 18th >**;t V7I24 1© 
ISOffiSStfO. ljumttT, £?£b<&0. 0 5//mJ&l 

[0 0 4 0] *fc^ »&ii*l$P4* s &ns e etfiV>i 
» (jBW«»*e«ffif x m&m$ (skin 

depth) ) SHU VXS.^n>&.±X$>iZt1fi0 

(5= (2p/w/£) 

bfe*SoT. i6SSWMfhV7 b&&ttU<Dltt&tri&, 2 
0/zQ • cmfei±T-fe5^kASil?*b<, 50^0-c 
mCLb-e & £Ci:#<fct>$?S;b^. 

[0041] ssflg«nK<hV7 httf^tmftffw-rstttt 

Ml 7, 18^, Co-Fe^E JRtFCo-Fe- 
Ni^K©J:-5«:^K; Co- (Zr, Hf, N 
b, Ta, Ti)M^(Co, Fe, Ni) - (Si, 
B) - (P, Al, Mo, Nb, Mn) &fctr©7~e;i> 
^r^S.-tffK (Fe, Co) - (B, Si, H 
f , Zr, Sm, Ta, Al) - (F, 0, N) 
ffl^JS - ty^-a^tMts^iitft 

§5, «fiE7C^©tfcSiti[ISS5-r-5 

ztic&D, Mm*m$-euiz-?zz.t&x-g, «fifcb 

4»'h*< V7 Mb£*xfc&t4BSl 7, 18 4»2»^i:*s 

5&*3, Ml 7, 1 8©Bf®JKtttt01 
(a) ~ (d) &m-tB#.lcm.t>tiZt><DX&te<, M 
*0$Zj&ifi*mX'&Z. 

[0 0 4 2JWSW17, 1 8fcff*n«K«WI«MbV 
7 MStt^t hS^fcfs^Wl' hi 
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^&£ffl^S©i:i:*>tc, mmi 4, 15©*mi:bT 
£i:#ff*bv^ ZCDm&s Basil 4, 1 5i:Sy4ig|l 

7, 1 stora-e^n^^^-sw^fflSM^ct-s 
[0043] mmmm 21, 2 5 ^n^h^sst* 

at^fiK-tSCfc^-C-gS. d©3H&£Jf&*fiK-r5# 
m&&tt£^t-&©X-fcft«#£$fllgtt£<, Fe, 
Co, #IFNifc£©&JS ; Ztlt><D-&&; *tr>#«S 10 
^gUV^^fKFe.O,), CrO„ JKF 
RXMnOi-i (Rfcfc?&±£i5nfli£*b, XfcfcCa, B 
a. &tfSr©<J>fc<fcfc lffl©ra&£7]rr) fcif©$ 
fb% ; IVCNiMnSbMP tMnSbfc £:©*-< 
*7-£^£Wi>;ii:#T-£S. ;r©&l8H£S©J8l 

!), 0. 4 nmW±T-&£ U\> 
[0044] ClO^SJiCH:, Fe-Mn, Pt-M 
n, Pt-Cr-Mn, Ni-Mn, Ir-Mn, Ni 

Ox RVFe,o>ttz&e>i£z&3m&m*mmisxm 20 

fb©#rRl£H5rtS£i:#aT : a;b^. &<bS#jf 

21, 2 5 1 bt, zm&mtim&mtvmmmttm 
vNTt)«tvA. *©«fc5fe*fjijs&i:b-t, mw&m/im 

[0 0 4 5] gififcfflgLhfcCo (Co-Fe) / 

Ru/Co (Co-Fe) *Co (Co-Fe) /Ir 
/Co (Co-Fe) tLlf:<Dm.mm*iVbtY e-M 
n, Pt-Mn, Pt-Cr-Mn, Ni-Mn, Ir 30 
-Mn, NiO, MFe, O.fc 3 
£i&ttfc«&£&ffl-r££i:tcJ;!), &<b@»«2 1, 
2 5©&fb©#ft#»^#KfJ«£ftK< <&3. 
fcfc-fe, ^S5ffi«®^bcD*|ql*^aCB^t-Swi:*5 

[0046] mngmm 2 3 ©*$ l trawt^jtL/ 

bV^, 01 (a) ~ (d) tzTK-rmm* 

mm bfc^jcttjtL/w^ 1 T-feo-r ti&mzitK*. 

QM®mbifiaSmtttZo ^13^*2 3(4, * 40 
©R£*ftfc-ttfl#£#tt#£ftTV^ i:#Jtf * b 
<, -£©ft$£iai (WbSSNrtft) ©PiSSST- h 

JWt ij 7fg 2 4 bT&ffl8 1 8 k8a«SilT V» S Z 

[0047] ^§3^® 2 3 £m^ttn&%m&&ai 

-rt><DT-&tH£fttmm&te<, Fe, Co, MNi 
&£f©£B ; **te>©i§r& ; 7>t:>ftmm<D*g^-?V 

t- (Fe.O.) x CrO.v StfRXMnO 
.-, (Rtt*±^5c^^^bx XttCa, Ba, MS 
r ©'>&< tt> l«©7cSK£jj**-) &£©®<b$) ; 50 
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CNiMnSbMPtMnSb&ifO^^?-^ 

^^^ifs^h^T-t?.. ^©^ttwomiPJi, mis 
&&\zi£t>t£\^&£m^ztifi&mz'$>*), o. 4n 

mfcUi-efeSCIi:* 1 *?* b^. 

[0 0 4 8] M%.tmJ§2 3fct, ^SetjfT-fe^T^J: 
<, «JMBiT;*»T*>J:^. flMGftJR 2 3 &MJMI 

fTZZblfiT-gZ* 

[0 0 4 9] fittUBftM 2 3 S3Htt1£ff/#m£ 

^fe^b•c&^^4a<Jt^^^^i^v^3iiS^^^cffls#ffl b 
fe«s^fflnifc*t§5, zomti. msxamm 

2 3 {C«ma#^ffl$-^Sfglc^f3SJi 2 3 *»6>«£ 
<bH»@2 1, 2 5-MDgG5K8# (s t ray fie 
Id) ©&§#& <&£©tC;&n;t, ^ * 'J *)Vm*V7 

$^D>tiTi:bfcm-&T-t)> m«©am^^b$ 

1 8<H!l©§&8t£Jg£J;!>V7 hfcJffcfav^A^fcj:-?- 

©KJ?Si»)j»<-rscit*5jiF*bv^ -e©v7 
hfcgfcb?, ±&bfc©fcii»8fc, V7MISI/ 

[0050] ±i&bfc&*b@*jg 21,2 5Rvmma 

Ag, Cu, Au, Al, Mg> Six Bi> Ta, 
B, Cx Ox N, Pdx Pt, Zr, Ir, W, Mo, 

GtZZ £fcx ±iBbfc&{b@;tS2 1, 

2 5tffl^S^ttSI±I^Btc¥fT^-*|ql^tt&W 
^-5xii:*s« : *b<x ^§3*1^12 3 tcfflv^3li&«fcjf 
{^©^fir^-tlfiS^eSrW^-S^^AsjfibV^ 3 
©^ft»©J»^i±x 0. lnm~10 0nmtfeSi 
£:*W*b<, «t^)^V^^li:ASMSbv^. mfc&mW. 
1 0 *^Si1-S±^l±x ^ttfi©)it^tt 1 0 nmWT 
T•fei)^^:A J ^(F*bV^o 

[0 0 5 1] Y>*)l»V)7m2 2, 2 4©*t3f^tbt 
ttx A 1,0.x A1N N MgO, SiO.x MgO, L 
aAlO.s MgFix CaF.x SrTiO,, MAI 

l a o, tLZ<DnmfoT&^&mi.#.*m^ s z ttfr- 1 

#^EbTV^Tt)^V^. 

[0052] ±m.btdmM&mm.i o«, 0n^«x « 

Ml&irZZt1fiT'%Z. ^©<td3&»«2 0©«J(sHc^ 
fcfg]0gfctfc<x Si, SiO,, Al.O,, 
MAlN&if£ffll.adfc#T-#S. Sfc, ttfuatt 
^Bl 0tt«^^T%S^^bT««±H^-rS^ 
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ttfttlsTlt. Ta, Ti % Pt, Pd, Au, Ti/ 
Ptx Ta/Pt, Ti/Pd, Ta/Pd, Cvu A 
1-Cu, Sm&flfSCfctft-tS. C1©1M3 

[005 3] GLtRUB bfe^agtt^B 1 0 (CHESS £ 
04K7jvt. 04Bu #&B£©ftl©S?itffc<SfcAS«S 

04fc:fcv%-Cx 01 (a) ~ (d) C^TBBfaBSB 10 

i o©ga*ii sttbr^ hi&iibTffit^ft, gasai 4j± 

y-mfcbTfflVNkftTVAS. 04£:}3VVT\ 
2 7 U #JS#^ 2 8 litr s> b 

*8£^U #J8#^2 9 ttff 5*3-^*5* U 
3 OfctyiJ^— ^StfU #M#^3 ltt-fe>^T>7• 
fc^bT^S. 01 (a) ~ (d) t^1-^i3«S^g 
lOfciu fi&JS.fcf, £©.fc3felH]E&«^£fcScrfc*s-C-t 

[0054] 01 (a) ~ (c) £*%-*-ttABB£?i 

*3l3SoItg-C$)5. 0 5(±, #&!8©ft 1 ©SiSStjJlC 

£fe, 06B\ 05K5Vf@ES$J5££SU8b& 
»&<Z>ttBSttB?l 10i»p-«!tlB«fiC»t« 

>*>m& 1 3 tyj *- h 3 2 2:«g*isfku 

[0 0 5 5] ;MfiB0)B2<DlUKBSC:-3ivcK 

B^-ra. 07 (a) &*ftm<Dm2<DmmmtzmzM 30 
suawsBftimifigc^-rwiiiB^fto. 07 (b) & 

07 (a) (c^-rttBIBB«B<Z)B-Btt«:»o&a^ 
BrB0T-&3. #Htt^St:««ttftiattS[Bl 0 7* 

hu ft 1 <DmmmK&zm%.nmmwi 1 0 

tK W»17,.18tt3S«tt2«b>*/l/»6-13© 
{ttB£tt-C&<Bttl 4, 1 SQ^ttCfcfe-sTftglBiS 
ftTV^S. C©«fc-5&Bjg££gfflbfc»l^ BttKl 
7,18 fc9H8H4 2 S h >* 1 3 h©(4B-&t>-& 

[0 0 5 6] ifclc, *&l|B®ft30&IB£ftCOVt?K 40 
IB-T*. 08 (a) U:^BiiB<DJB3(OSItK^]B(ufl(«tt 

iumitB*«ic«ic:«tmiB-cftei« 08 (b) a 

08 (a) Kft?-m9UBm&mo!>c-cmzi&viz&a 

Mit-$S. *Hffi^®t^S^f3ft^Bl Of 

m 1 0£tt3£ftcB«8tBeB&B 1 0 t&m* 

ttfeftTV**. £©J:3fe«B*»Bb;fc»^ ffiBl 

•& 1 3 £ t ifiX £ 

[0 0 5 7] ifefc, #«IB©ft4©BfflSJ&Bfc:oV>TlK 50 
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itS. 09 (a) lttmi<D*4(DmKJmizM&M 

^.im^m^mmmz^-rmmmr- 09 (b) » 

09 (a) {C^-r^S3ft^g©D - DJg&Cf&ofc&$# 
KB0-C-&S. 4$9Bfl$£K:ft3ttBeatt£Bl 0T- 
tt, Bl<D££^SKft2B&GB&Bl 0£ttft& 
!)> W17, 1 8ttBftf£2Bh>*/l'&£l 3© 
ttB«lt*C &<Eig§ll 4, 1 5©i(W:t)fcoT«)** 

7, 1 8kaWBtt2Bh>*;i4e^l 3fcOffiB^t>* 
jWSWK&S. #BBJKBfc:«SB£lgBB$SBl 

0 T-fciU ft 1 ©SSBSJBfc&SBBSBB&B 1 0 £&m 
fc»>, BttKl 7&ISS§11 6©T*«tfC«:<±*K:*» 

1 4*»£©BBB#l^«fc&»#WBB&2Bh>*;u 
jg^l 3£{ftl!3-*S£&#'e3S, 

[0 0 5 8] ifcK, #S6fB©ft5©^^«SfcoVN-t§& 
UJ1-*. 01 Ott, *S^©ft5©BJEJI5BK:fiiaB& 
BBBeB©^£BBttCiptttBB > C««. #«SS7EJ 
BCBSBMUBBBB1 OTftt, ft 1 ©*J©g<g£&S 
B&RBBB lOtttSfti, EUl 5 fcSlffigS 1 8 h 
ttil;^lcB:^4bT43C>-rs *ft&©nt:CiBttMft» 
ratll 9A J ^hffibTV>.5. £©«fc-5fcv BS£1 5fc 
W£R1 8fct*BBWC«fllbTVvc*J;<* *V*tt# 

[0 0 5 9] >MMB®ft6®gdl0&£t:ov>TK 
its. 01 ltt, ##Bffl©ft6©SgI^Bfcf&SBB 
BBSEBO-ffftWMlJCw-rWiaBlT;**. ftl~ft 
5 ©St5EB<gic&5&Mf3tii*ie 1 0 T-ttSiSBSSi: tf 
hiSi:**fefcE^ll 6tffl^t©C»U *HS6JK 
SicASttftfaitSiB 1 0T-J±«^I3^3 3 fcKs» hfg 

3 4i:*s€-n-enffl3AbTi9;it€>tts. ±^bfe/ia* 

[0060] maim htzm 1 -ft 6 <Dmmmx-&, 
mimmm 2 5 ©«>&, mitmmm 21, h >*;wx y 
tm 2 2 x m^isbbji 23. aw h u tm 2*4 

©B<fc?)*)S5< b, b>^^tU7B2 4<DBBl S« 

SjA/t-fefitciSiB-rsiH^^n^nsai^-a-, ^©s 
mffl*«ffl br^ttK 1 8 t&m&mm 2 3 1 saaflg 

CfiMUbfc. ^ntc^bv M.T 7 <o$mM 
JBTJtt, ttftBBB 2Kb >*;w^ U r« 2 2 « SB 
I3&W 2 3, M/^;\iJ7)|24» aWi^fb@»)i 2 
5 ©£T#|B]-©!i£ S «t 5 HB&igr Ji«. 

[ o o 6 1 ] 0 1 2 (±, *^w©ft 7 (omMMmvzmz 

fiSBI3B^Bffl-gS&lR«S«Ifc^fBf®0T-feS. *H 
B^SKBsatBIBttBB 1 0T-tt> Bl <DBMS^BK:. 
B«B^ieB»B 1 0 i: fcfcH& ?) , BfbH#B 2 1, h 
'J7I2 2, a^.l3^S 2 3, h >*^t U 7 
B2 4, atm<b@«®2 5©^T*S|U-©liS*-rS 
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mm<D*mx-&, m&m 1 8 tmfsssmm 2 3 

c 0 0 6 2 ] *zx, ^.mmmmx-a, mvm 1 8 ©h 
nm&mm&2mh>*)im& 1 3©HBi±i:i/rv\ 

MIBSJi 2 3 i:©Kt^b@g® 2 5 tttfM£bTV>&^ 

okr 1 8 tmsaxamm 2 3 toss^wfessK^ 

^bBWB2 5C«fcoTiB5fcf ^n^ui:^. Lfc** 
[0 0 63] *SaiBfcIBfc*V*T» 1 8 ©ffiJgS3S 

fc&Mtasmi 2 3 t<DWzm&, m&m 1 8 t.mmmm 

fettftGflUI 2 3 2:4>Ktttt% 0.05 /zmfelTT-fen 

[0 0 6 4] &c % ^m<om8<Dmsmfsnz-o^xm 

WT*. El 3 (a) tt#&W©tg8©*Jfly&J8Cfili> 20 
(b) fc*E13 (a) H^1-fiS^83iS^e©E-E«aC 

s 1 0 tt, ihsk 1 7 ifimu 1 4 ©as® crh- &Mr\c 

[0065] •t>xnmm* : Pb\,xcMosh j 7> 
vx#i2 *fflv%&»^, 2hk& 2 * b >*;i/&-& 1 3 

(7- mi 4 «:*fi©^is) ZLt+zt, m 30 
em 4©ft##fa^B*&^-53&&t£2fih:>*;i/ 

Jg^&l 3HcDlittttMW£{£S«U^cz>K:*tU Gltll 

5 (omttftxm d £-5 2 a h 1 3 pi 
±&mw(om$3{gb(DEM&mx?>ztki*z. -rta 

[0 0 6 6]fnW, BBi^l 4©*^*(qIt-|?i»3-&-5 

1-»*Ktt«SV^. Ltz&vX, CI©* -5 SI 
3 (a) , (b) £5rr.fc-5C> fttttRl 8£E*§ll 5 
©WlBSWftiBtMKtJaottffiRl 7*B»1 4©fflSH 

■T 5 C fc* < SSEfctt 2Mb 1 3 iztt 

[0 0 6 7] El 3 (a) , (b) Cipro*UBtt£B 

»*Wfc«iBBJ|L*f1MB***&»fc» 014 (a) , 50 
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(b) #VE1 5 (a) ~ (c) C^f*«ft»fflLT 
*><fcV>. El 4 (a) , (b) tt, *tl-e*i, *»IB© 

015 (a) ~ (c) tt x ^ft^ft, *^W©^8©H 
IK^lBicffiSttftlBttStCCDEIftl 5&lflg£tt!8il 8© 

[0 0 6 8] El 4 (a) &tf£El 5 (a) fiV 
( c ) IZjS^X, m& 1 4 fc&ttjgl 1 7 3£lF£Ei& 1 5 

k.m&mistt. *ti*ti2mmmmm&mf8.\sx^ 

5» El 4 (b) SVE1 5 (b) Cfcvvc* E 

i» 1 4 tm&m i 7 ceis i stm&m hs, -e 

ft*ft3MW«*fc#MtLTV'>s. £©<fc?tc, MM 
3 Jc*f LT J: *) %*tt£tttttt#MtfftS & # S - fci^T- 

§ o 

[oo 6 9] &L±wmvtzmi-ms(D^imm"c^ 

le&rctt, m«©«^s^T*«J5g$i^fc^Ktt)K&fflv^s^ 
ants i a h >*jwft6*#-rsauM3<tSc 

e©##a*Kf©«S«**iS»1-SEl 6tt, *«8B 
©^ 9 ®^dfi^fli&ft«8lftGttSSKcD-^S«4Riefit|K: 
^t-»f®E-efeSo *SQK^lKK:«Sft£USttStC 1 0 
li> tt$UBHJK?l l fcfil^HU f l 

©HJK^SIt^SSS^IB^B 1 0 i:PJ«©^ji**b 
TV^5. -Tftto-fe, *HWB^Jc^S^MI3^g 1 0 

ffitM 2 3 bfe«fi««-r«9fitttt 1 S h > 

^;i/S^3 sfcirb-t^s. siMttiah>^;i/S^3 
±cttx mmmi 9^^bx^ttj^i 8x-mt>ntzmm 

J*ft3 50T*ttt, «HEffiNl3 3&Vi;yMR3 4 2: 
[0 0 7 0] *KSfi»»fc*V^T, 18tt> Co 

m^tz®i$, fflEmffi»Ji2 3^©m*©*sa*fcst- 

[0 0 7 1] SSttMl 8fc#Mtf SCoTcJRftd*-*-* 

C o - F e - N i if©-&^K ; M IFK C o 

- (Zr, Hf, Nb, Ta, Ti) (Co, F 
e, Ni) - (Si, B) - (P, Al, Mo, Nb, 

Mn) m*zwT**7 7xtmmm*m^zzbifi'* 
is. *fc, affini 8*«fi8i-5^jg-^jg^-yy 
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7-a.vMi:bT{±. (Fe, Co) - (B, Si, H 
f , Zr, Sm, Ta, Al) - (F, 0, N) m*if. 
©£B - i$&m± J V 5 = a 7l^ffl V> S d i: &X' £ 

/Jv3F< V7 MbSftfcSSfflg&l 8£f#££i:#T-g.3. 
[0 0 7 2] £ 9 0%K£STCtiU 

10 0 7 3] 

immmi ($mm 1 ) ® 1 e t^rsiaiai^B 1 o 

£«T©7ji£K<fc»)^SSbfc. *"J\. Si/SiO,S 
K±C, TaTJWXW3 5 0nm©Cu»ft**at' 

life (v%-rn*ia*-B-r) . cui±c, m<t 
mmm 2 1 1 vxm^ ztizmz 1 7 nm ©N i, , f e 

i,MtfHS 1 2 nm© I r„Mn„iJ:Sct3nmfflC 
on Fei.JI£<D«£JK; h>*^ti;rJI2'2kUT 
fflV> 1 nm©A 1, 0, M ; OtSUBftfli 2 3 i: 

bTfflV>e,;h.£#;* 3 nm©Coi, F enJI£:J£3r 1 7 
nm©N i, , F e..J|fc<D*6K ; StF«S)Ki: UtJB 

[0074] jft*, ^ne.ticiatii^ts/i' y > 

ya-*»«ai«*fflV\ «J»JH5£«l±3 xlO'Torr 
iW:. AliOJtt, *^s/*»J i^*-*** 

UT«Ar#;*£»ALTAlK£K£*T-^Ufc 

twrctcitj^fiKufc. c©i53ft*&ci»), # 

[0 0 7 5] ±»Lfc#&T»«bfe«tJMl (A 

uJl*»6CuJ|±®Ni.i Fe..JI£-?) 7*b'J 
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x 1 6/xmCD^-fXCy^-^>^tfc. fcJLt©«fc-5fc 

2 5 0nm©Al,O.K&«IWnttltl Sfcl/CJEaRb 

e>fcv SH3 4£JIM-r5fc«>©l^* h^*— >£Jfc 

10 UfcgU Cui2^3 4?&B^Ufc. 

[0 0 7 7]*t, 5ft&%'iy*U>jrttt:j;!K S 
iO,*>e>«:SJPS2 5 0nm©JglWie&JKl 9&J12J& 
U 'J7ht7 7nMCJ:!iAul»3 3* 

Ml OtffBU «»*«W«»» , e«WSf SCfcCJ; 
t> > ItSUBftJI 2 3 flMbSiWf 2 1 

[0 07 8] &*>\ KIMlttfb V 7 htttttftte bttt 

T§a« i ^9^m«ffivirttRa<DttftBftisc 1 o 

SffStfe. ifc«c©fc»fc, fiHSM 1 8 

N'i-Fe*fflv^fc«ft«MK8«*»fP«U&. - 
[0 0 7 9] ±jftbfe*ttTffWUfc*AI81«K« 1 0 

©■en-enco^T, «r©*&c«t»3^Bm7j*iS!i« 

Ufc. t"i&fc>^ EM 3 3tl 0 n s e cVMWWX 
JK5L33SW2 3KgtStt*ra2 6© 

t^;i/A5jv;i/^ 3-r ;i>&;svat 2 o o e oa&M&ftmts 
•a-fc. S^v^©««Eim&Si«t:iiin*#T, &Jti§3 

fltfli 2 3 ®Wb#fifiLfetX I c £fBli Ufc. ft*\ 
tt*UHMI 2 3 (OmibifiEife UfcS*»tt* 9gBH£ IS b 

>*)vm&3 5izmmn$&,%misX. ai:&«E©g<b& 
«9j-rs^fc{;«t?)*ij«fbfc. ^©ss*£ % ream 

[0 0 8 0] 

[«1] 

40 
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co 0 8 1] ±ia&ifcjjv*-«k5c> xmmwmzm ?) . cum±^ wbB»«2 1 tbt/av^ 

SUBfitSKl 0-t-tt, «ttill 8t«(tftV>»^Ctb^ *ii»S 1 .7 nmON i, , F e, 1 2 nm© I 

TIcWSV^tt*i©ik, BteJBSl 8fcJS&8## r„Mh„IJ:jP*3nm©Coi,Fe„iJ:©«6 

T*J;!)ttVMei*6nft. -Tsfeto-fe. **K«C« ©Al, O.Jf ; SSMIBti® 2 3 fcLTffl^&fti** 2 

SttiMBttSB 1 0.'Ctt«*a*R?©»*«** s fi»* nmOC o«, F e,,mtm2 5nmONi.,Fe,,Bi: 

ftTV>SCfc*«aRbfe. RHt<OtWft8BKtt2 fS2nm©Co„Fe„lJ:ffl*«i h>*WJ 

Bh >*/!/»& 1 3*W-r**«lKM«Bl OCov^T 30 TJS 2 4 i: bTffl^6ft**3 1 . 2nm©Al,0 

fcfrofc. *©£*. ±fcbfc©fcR»©«ia#*&*i •■;«flsBWr»2 5i:bT«V^n*»*3nm©C 

feo on F e»iJ!£:ff£ 1 2 nm© I rnMn.JiiffS 5 

[00 82] (SifiSfSm 01 (a) ~ (c) CiiVtttt nmON i,, F e,,StOSM ; Mftlli: ttffl 

i/SiO,S«±C, r^XvCVD^CiDSia [0 0 8 5]^. cn6»ioiici^^>^'J> 

KttBJftlfc. &K> yv^n«tfflV^SiO y***»a*HV\ *J»lB?aKtt3x 1 O'Torr 

,WC«!W17ai«Mll4ft««bfc. tbfc. Al.O.jgBu *K«lTKWbfc©i: 

[0 0 8 3] tm, ccsio, piao*^fc«t b^bfc. 

Kicje}Ktt©iH]ge*Bfigbfe. jkc* £©caas©<R!M& [o o 8 6] &{c, ±&bfc#ffiT?j&j«bfcBBBi (a 

V*iil*«d*^fc*«awaitftlV7b*tt*»»fcbTN 40 ulfr^CuIlCNiMFenlSt) ^ ^r«^ 

i ( ,Fe l( ^^'J^U «V>Tx /s/^ifefc* *JBV\ RIEtt«f&lF-f*>5U>^tt*CJ:&0. 

DMSSCuTaSKLfc. CMP&SfflVNTlHl Biltmx 4tfm©*'f XC/^-=>^l/fc. W±©<fc 

uK*»*-r*;ii:C.fc!K ^11 7XOTE»1 4* [0 0 8 7]RV^ **i*tiS i O.&VS i, N, * 

[0 0 8 4]*C, Si/SiO,3S«©aMS«tl73k ftH»»2 5i:bTfflV>6ii*Co..Fe..Ji» Ir„ 

tFSMl 4ft»«bfcBC, 7-7XvCVDffi«c«tt)S Mn, , JRVN i, , F e, , «£<Z>tR£jR&tf2MFftft 

iO,*»6ft5ff*2 5 0nm©JBIBHfilUR*«JE«U ^ bTffl^6*i* Aug* 0 . 8 /*mx 2 /zm®1M 

fco £©Jgiat6BI8Ltfcx Ta/W/TaTSfeJf&tf* XlC/t*-=>^ Lfc. 

*5 0nm©CuJift«*«UBl/fc (^rn*H3%# 50 [0 0 8 8]W^ yvXTCVDatiDSiO, 
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■frztazmrstmmi 9 taut u cMPi£K«t»?*© 
*®S¥S<bbts i, N,;s*->©±g&mai£-a- 

fc„ CMP^OSiO.SF^MigMl 9©J*2B: 

2 5 0nmtLfc. Si,N,;^->ifcRIE^ 
H<tt)^*bT[aaJS:^fiKU COIHiasrtlcCulE^l 
5£Jfcfifcb& 0 

[0 0 8 9]*^ S iO./gRflffi&jggl 9±fc^-K 

*K S i O, Jg^ii^M 19^4^1 8 ©fc»©?»g& 
SflJftKbfc. j£g#b>*;W*'JTjf 2 4T- 

^->*RiE«tc<kt)iif55&u ssttM 1 8 tms&m 
m2 3Rvmm 5£<om&*mit-ir%tztbK*:ixt><D 

g{ii®£7'7Xv^bbfc. -£■©&, *&|pH4©?I5v^^ 

*satoa*n^idti«ta«^bv7 bT 
vmi 8^^bfe. 

[0 0 9 0] fcl±©<fc-5lcbT\ 01 (a) ~ (c) t: 

t5^i:C«t!), SmSBHUi 2 3 fc-«lJMfe^ S*fb 
@»g 2 1,25 £-#ftl|*tt£^ft^ftfcMj-b£o 
[0 0 9 1] ^ttMl 7£i8l*£*>ofcCi:W*i. 
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«fc *) 0 1 ( a ) ~ ( c ) tc^-m^iBfl 
ggl 0 bfe„ tbit©fci6{c, &&S1I1 

7, &&tt2fih>*;i'jgi§ri 3, Stfl&ffiBIl 8£0 

Mmnr^mm 2 « h >*;Mg£- 1 3 1 8 
Km i 2 c^-r#tjg£sua bfeassjaiagBb^sb 

7, 1 8i:a^l3^S2 3i:©8gglH:0. 15/zmi:b 

10 [ 0 0 9 2 ] ±M b&#i£Tf£S! bfeS^fBtSgB 1 0 

bfco -TS:*)^ KUl 4, 1 5fc 1 0ns e c©*S!t 
^;v^5£^-rci fctri >K &S«J3®JB 2 3tz^SIS#|qi 

2 6Rvmm®jjfa<DmmMm%*ti j eti{¥m2 j &fco 

Ei»l 4{c^bfcm^;i/^©mSStttt5mAi: 
bfc. E^l 5fc8K-TS^vi/^©»M«S^^K:JiiD 
£tfT. M^,f3S/f 2 3©?&{b#S«Kb&mmi c£f3 

14, »&ii*£ff o mt& 21h 1 3 

20 KttSSmmfcfS&bT, tB*«£E©^b^««!l1-SCli:fc: 
it)*JWrb&„ ^©*g*£, Tga*2(c^. 
[0 0 93] 
[*2] 







J c (mA) 


01 (a) - (d) 




3. 5 


Hi (a) - (d) 


Si 


5. 1 


El 1 2 
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[0 0 9 4] ±ta*2fcjjvrj;5K. hi/ 

t-^ [01 (a) ~ (c) t^«ig©] *9mmtm 

(01 2{C^^it^WbT*t)) N ^ttJKl 7, 18 
fcttftlBflUI 2 3 i:©ES8#ft^«&iaia!gg 1 0 Kit 
I c#<B<, • ^^©^ft^^atStl-t^ 

5 ii £8118 bfc. * fc, M&m 1 7 £IS;tt tzmmm 
®£18l 1 7 £ggW-TUfcV^jiif3flgg 1 0 Kit 



[0095] (mmm3) mm 2 1 3 

&Tf3SU t^1-*tJ&i:U &ffiBtl 7, 1 8CTi3a 

3Rv$t4 £.m-?ttm*m^tzz. £.i&mz$m,m 2 tm 

«©#&££») 01 (a) ~ (c) (c^^-aftGtKKB 
40 1 0 bfeo W±©«fc r> bTffcti UftttftRttS 
Bl 0©*ive*vfc:oi^ ffi&i 4Ctt-rflt%>vi';% 
©SgSttS 3 mA £ bfcd fceifl.tt»»©#i&t: «fc 

s***jffl^b&o ^©^**)a3s^4f;#-B-t^ 
1-0 

[009 6] 
[*3] 
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[0 0 9 8] ±I3*32W3HC^J-.fc-5£x V^ft© 
S^fc I ctt-HJ-Cffiv^ 1 7 , 18£Cotg 
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[EH (a) tt*^O^lCD^US^t^5^g3 
tt^g^«B&e<JC*-r»f®0> (b) fcfc (a) £7js-rg& 
MI3m^B©A-Al^Ct&ofcg|J^Bf®a (c) 14 

(b) tzfsk+m&*&*vxffi^tzmmm, (d) & 
(a) Km*&fim&mm(D-®*mM(ti^-r$m 

E« 

[0 2] (a) , (b) «U El (a) ~ 10 

(d) ti*i-Wj&<D£Wtm*im&)£m-?mm®<, 
i® 3 ] mfmffihmmn&z l, £*rr zm&mog. 

£ L, ©ifcL, /L, fc^SSSH, hOH^^^-ry^ 
7. 

[E5] #%l!l!©Sgl©fSM^fc&£&^f3«^B© 

[0 6] E5t^El!iS«|J5g&SfflbfcS-&©^B31S 
^^©^iS©-^JS«lBS«Jlc^1-^Eo 20 

[173 (a) tt##BW©S&2©Sl^iifc&S&£(.S3 
it^B^«lBSWt^t-»i®E^ (b) (a) 
JHB31t^B©B - BSgtri&o fcgp^BJfBEo 

[E8] (a) tt^H^CD^aoHSKf^^S^fB 
t£SB&«Mfcl$K^-rBnai2T-, (b) tt (a) fcSVT 
«£S.!31ii:^B©C - Ci&Hi&o fcgB#»r®Eo 

[E9] (a) tt*!6^©^4©Slfifi^t^S^f3 
m^B^ISBSWt^t-ISfiaETN (b) fct (a) tCgVT 
&£i,§319^B© D - D ^tct&o fcg&#Wr ® E. 

[010] #sgH£©ig 5 (Dmmsm t& zmmmgm. 30 
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[Eii] *wM<DmG<omM&m£&2>mnmmmw 
[ei 2] *&w<Dm7<DmffiMmiz&zMm,%dmmw 

©-95$:«BSfl«j{c^-r»riaEo 

[El 3] (a) J4#l8W©g£8©^^<g£&Sfi£fi 
83iS^B*«W&fltjC^-fWfiSE, (b) (a) 
^i3flt^B©E - Ei&tci&ofcgfcS-BrBE. 

[El 4] (a), (b) J±, ^*ve*u #3§H§©tf£8 
©^M^SgC^SfiS^I3«^B©BffltSl&W»ttJS©«!ii 
©^JS«H»&WK:^-|-Bf®E. 

[E15] (a) ~ (c) tt, ^ft^fu #SBI»©M£8 
©*«B^Sit^S^!3m^B©iB^tF^ttM©«ii 
©0!l^«!lR&«J^^-r»filiEo 

[El 6] *^W©^9©iy{yi5«IC^2.^f31t^B 
©— SB&JRB&ttfc^-rBrBEo 
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